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INTRODUCTION
The nutriture of Louisiana boys and girls is a subject of concern
for ail Louisianians and one of the primary concerns of our agricultural
industry. Dr. C. G. King, Scientific Director of the Nutrition Founda-
tion, has stated, ". . . there should be no doubt of the value of nutrition
surveys as a means of evaluating where we stand with respect to ac-
complishing the goal of a well-nourished population."
In addition, results from nutrition surveys provide valuable in-
formation which should be used in the direction of food production
and distribution programs. Within the past few years several outstanding
nutritional status studies, designed to furnish data on the nutriture of
varied population groups throughout the United States, have been in
progress.
Included among these are the Northeastern, North Central, Western,
and Southern Regional Research Projects, financed in part by funds
appropriated under the Research and Marketing Act of 1946. Many
of the measurements made are similar, although the population groups
differed in age and location within each region as well as between
regions. The use of similar techniques makes possible a comparison of
nationwide results and the compilation of data from which many facts
related to nutrition can be acquired. The reports of results from such
studies in Oregon and in New York State are already available.
For the purpose of raising our levels of nutrition among school
children it is important that surveys of many types be conducted at fre-
quent intervals to determine their present status. For the past five years
staff members of the Louisiana Agricultural Experiment Station have
been engaged in nutrition surveys of school children. This report, on
the Nutritional Status of Preadolescent Boys and Girls in Selected
Areas of Louisiana, is based upon data collected as a part of sub-project
2 of the Southern Regional Research Project on Assessrnents of Nutri-
tional Status of Humans.
PURPOSE AND PLAN OF THE STUDY
This study of the nutritional status of preadolescent elementary
school children was begun in February, 1950, and completed in Decem-
ber, 1951. The purposes of the investigation were: (1) to determine
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the nutritional status including the detection of mild and moderate de-
ficiency states, (2) to determine food intake of the experimental groups
and to investigate possible relations between intake of specific nutrients
and the serum levels of certain blood constituents, and (3) to study the
association between the prevalence of clinical manifestations of a nutri-
tional deficiency and the corresponding nutrient intake and blood level.
The measurements and records used for obtaining the necessary
information included a seven-day dietary study, height and weight
measurements, biochemical tests on blood samples and clinical exami-
nations for signs of nutritional deficiencies. To carry out this work,
a regular routine was established. After the necessary contacts were
made with school authorities and written permission was obtained from
the parents, the schools were visited by the nutritionist and the dietary
records of the children begun.
For the biochemical tests, two blood samples were taken from
each child. These non-fasting samples were drawn a week apart on a
Wednesday forenoon. Samples were drawn from 25 to 30 subjects each
week. Two biochemists drew and analyzed all the samples, thereby
eliminating differences due to varied techniques. The physical and
clinical examinations were given to each school group on the same
day. A team of three physicians headed by Dr. Grace Goldsmith of Tu-
lane University examined the children for signs and symptoms of nu-
tritional deficiency. Each physician had a recorder to check the results
of his examination on a standard form devised by the physician in
charge. The children were weighed and measured by two members of
the Louisiana State University home economics staff assisted by the
resident public health nurses. The results were recorded upon a data
card given to each child. These cards were collected and the other data
for each child added later in the laboratory. A total of 552 children was
examined; however, completed records for all four types of measure-
ments were obtained on 487 subjects.
DESCRIPTION OF SAMPLE
In choosing subjects for the project, it was decided to limit the age
of the children studied to eight through eleven years, to include an
equal distribution of white boys and girls, and to study at least 100 sub-
jects from any chosen community. The ages eight through eleven were
defined to include a child from seven years six months to eleven years
five months; for example, an eight year old was any child from seven
years six months to eight years five months. The children's birth dates
were given by their parents on the letters granting permission to in-
clude the children in the experimental group. These birth dates were
verified from birth records on file with the school principals. The ages
recorded for the subjects were their ages on the day the study began in
their school. The distribution of the subjects according to age and the
dates for beginning work with each group are given in Table 1.
The sampling for a previous study (23) on Louisiana preadolescents
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had been based on the proportion o£ the white elementary school popula-
tion in each of the four large agricultural areas of the state to that of the
total in the entire state. For the present study, therefore, it was con-
sidered worth-while to select, in so far as it was possible, children from
communities in each of the four agricultural areas that had not been
included before. Children from five parishes, Iberville, St. Tammany,
East Baton Rouge, Orleans, and Bossier, were selected.
The schools, in the five parishes selected, varied in type and charact-
er. The first 100 children studied were in Iberville Parish and attending
Crescent and Plaquemine elementary schools. This parish is in a sugar
cane area. The principal occupations are farming, fishing, and employ-
ment in nearby industrial plants. Crescent school is rural, five miles
from the town of Plaquemine on Bayou Plaquemine. There were not
100 students within the age limit in Crescent school, so additional sub-
jects were selected from one of the nearby Plaquemine schools to com-
plete the quota from this community.
The second 100 subjects chosen were from students attending Cov-
ington Grammar school of St. Tammany Parish. St. Tammany is situated
in the extreme eastern part of the state and is principally a dairy and
truck-farming area. Covington is the parish seat; however, many of the
students come to school by bus from nearby farms. At the request of .
the principal all of the children 8 to 11 in this school were included in
the examinations.
The third 100 cases were from Highland and Woodlawn schools of
East Baton Rouge Parish. This parish is the site of the state capitol, the
state university, and several very large chemical plants and oil refineries.
Highland is an elementary urban school located in a suburb of Baton
Rouge near the university. There were only 66 children from 8 to 11
years of age available at Highland. Woodlawn is 10 miles from Baton
Rouge in a rural area and both the elementary and high schools are
housed in the same plant.
The fourth group of children resided in Orleans Parish. The whole
of this parish is within the city limits of New Orleans. Gentilly Terrace,
the school selected for study, is located in a desirable residential area of
New Orleans and is urban in all respects. Most of the parents of the
children were professional men and women or employed in saleswork,
or as craftsmen or owner operators.
The children in the last group studied were residents of Bossier
Parish and were attending one of Bossier City's elementary schools.
Bossier Parish, in northwestern Louisiana, is in the Red River Delta
cotton area. A large percentage of its inhabitants are engaged in farm-
ing. Although some of the children in Bossier City Elementary school
came by bus from outlying farms, a majority were from the town and
air base located there. The number of cases included from this parish
fell below 100 because many of the children lacked a clinical examina-
tion. A distance of over 300 miles from the examining physician's office
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created, unsurmountable problems. The exact number of children from
each parish and school for whom all records were completed is given in
Table 1. The percentage of the total enrollment for each school included
in the sample is also given in Table 1.
TABLE 1. Distribution of 487 Subjects According to
Location, Age, and Time of Study
Location
mber of Subjects
Per Cent of Beginning
Age in Years School Total School Date of
Parish School
Parish





















































13 12 23 14 62 6
1951
March
Total 487 110 123 132 122 487
EXPERIMENTAL
Dietaries
Dietary studies alone are not a direct assessment of nutriture, but
they do yield valuable information regarding dietary patterns of groups
of people and give certain presumptive evidences of malnutrition. Knowl-
edge of food habits offers a basis for correction of malnutrition as de-
tected by biochemical tests and clinical examinations. One of the limit-
ing factors when evaluating dietary data is the standards used for com-
parison. The widely used Recommended Dietary Allowances of the
National Research Council (15) are merely guides to optimal nutri-
tion and are not intended to represent absolute requirements.
For collecting dietary information on these 487 preadolescents,
each child was given printed forms upon which to record all food and
drink consumed during a seven-day period, beginning and ending on a
Wednesday. The kind and quantity of food consumed was recorded
in household measures, and listed under the headings of breakfast,
lunch, supper, and between-meals. The mothers of the eight year old
group were visited by the nutritionist and given instructions for keeping
the records and determining quantities of all the food eaten at home.
The nutritionist recorded their school lunch. The nine, ten and eleven
year olds kept their own records after having been given specific instruc-
tions. They met in individual groups each morning with the nutrition-
ist and completed their records for the evening meal of the day before,
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their breakfast, and all food eaten between meals. Following the school
lunch, another conference was held at which the children recorded
amounts eaten. The school lunch menu had been listed for them to
check. Saturday's and Sunday's records were kept on different colored
sheets given out on Friday afternoons. A conference was held with the
children in small groups on Monday morning for checking these forms
before the figures from them were transferred to their permanent 7-day
record. The same nutritionist collected the diet records for all subjects.
She lived in each community during the period in which the dietary data
were collected. The excellent cooperation from school olficials, class-
room teachers, and lunch-room personnel made possible the taking of
accurate records from so many school children.
The diet record of each child was tabulated. Since foods eaten by
the children were similar, it was found that for the most part 142 indi-
vidual food items covered the selection. For ease in tabulation and for
use in the calculations by International Business Machines, the 142
food items were given code numbers. Foods that were seldom consumed
and which had no assigned code numbers were classified under the food
with a code number which had the most similar nutritive composition.
Artichokes, for example, were coded under cabbage, and cheetos under
cheese crackers.
The individual nutrients for each food item were calculated on
the basis of common household units. These values, whenever possible,
were taken from Composition of Foods, United States Department of
Agriculture (37) . Food Value of Portions Commonly Used, Bowes and
Church (7) , was used as a supplement. The nutritive value of foods
peculiar to this area, such as gumbo and jambalaya, was calculated on
the basis of a typical recipe.
Food items were tabulated with individual codes for International
Business Machine calculations to obtain totals for each child's 7-day nu-
trient intake. From these the individtial mean daily intake was obtained.
The mean daily intake of calories and nine nutrients as calculated
from the 7-day food records of 487 children is reported in Table 2. In-
dividual weaknesses are lost in averages; therefore, to show more clearly
the calorie and nutrient intakes, individual dietary intakes for the vari-
ous age groups and the entire group were evaluated using the Recom-
mended Dietary Allowances of the National Research Council (15) as
a standard of 100 per cent.
The calorie intake of the 487 preadolescents, according to age, was
arbitrarily classified into various levels of deviation from the N. R. C.
recommended dietary allowances (Figure 1) . Twenty-nine per cent of
all the children met calorie intakes within 10 per cent of these daily
allowances. More than 60 per cent of the eight and nine year olds had
calorie intakes greater than this range, and over 10 per cent of these
age groups had intakes which exceeded the allowance by more than 50
per cent. Approximately 25 per cent of the 10 and 11 year olds had in-
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Calories 2401 cal. 593 1164 to 5194
Protein 89.0 gm. 7.2 42.7 to 221.7
Calcium 1.202 gm. 0.55 0.35 to 3.38
Phosphorus 1.529 gm. 0.33 0.74 to 4.73
Iron 11.96 mg. 3.56 6.0 to 27.7
Vitamin A value 6181 I. U. 3946 1109 to 32030
Thiamine 1.27 mg. 0.32 0.60 to 3.00
Riboflavin 2.23 mg. 0.55 0.91 to 4.98
Niacin 14.59 mg. 4.3 5.43 to 35.55
Ascorbic acid 80.0 mg. 46.3 12 to 277
takes which exceeded 10 per cent of the recommendations, and 10 per




AND TO TO TO TO TO AND
MORE -32 -19 19 32 49 MORE
PER CENT DEVIATION FROM ALLOWANCE
FIGURE |: CALORIC INTAKE' PERCENTAGE DEVIATION FROM NATIONAL RESEARCH COUNCIL
RECOMMENDED ALLOWANCES ACCORDING TO AGE.
For evaluation of the nutrient intakes, each diet was arbitrarily
classified into one of three categories:
100 per cent or above the N. R. C. recommended dietary allowance;
66.7 per cent to 99.9 per cent of the N. R. C. allowance;
66.6 per cent or below the N. R. C. allowance.
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Grouping of the results into these categories (Figure 2) revealed that
the greatest proportion of eight and nine year olds had an excellent in-
take of all nutrients except ascorbic acid. More than 70 per cent of the
children met or exceeded the National Research Council's recommended
allowance for the other nutrients, but only 21 per cent met the recom-
mended allowance for ascorbic acid. Sixteen per cent received less than
two-thirds the daily allowance for ascorbic acid.
PROTEIN CALCIUM IRON VITAMIN A VALUE THIAMINE RIBOFLAVIN NIACIN ASCORBIC ACID
0100% OR ABOVE THE N.R.C. DIETARY
ALLOWANCES
66.7 TO 99.9 %
^ 66.6 % OR BELOW
FIGURE 2= THE PERCENTAGE OF DIETS THAT MET EACH OF THREE LEVELS
OF THE N.R.C. DIETARY ALLOWANCES FOR EIGHT NUTRIENTS
A much larger percentage of these eight and nine year old children
met or exceeded the recommended allowances than did the ten and
eleven year olds. Young, Smudski and Steele (44) in studying the dietary
intakes of 69 seven to nine year old children and 48 ten to twelve year old
children found that the percentage of children that fully met the recom-
mended dietary allowances decreased as age increased. Similarly, Young
and Pilcher (43) found younger children (under ten) to have the most
adequate nutrient intakes. The mean nutrient intake for the ten and
eleven year olds of the present study, however, appeared to be good;
approximately 90 per cent ingested over two-thirds the recommended al-
lowance of most nutrients. Following the same trend as did the eight
and nine year old group, a smaller percentage of the children met the
recommended allowance for ascorbic acid. Forty-five per cent of the
subjects received at least 100 per cent of the allowance and 27 per cent
ingested less than two-thirds. Intake of calcium was also low for this age
group. Forty-nine per cent met or exceeded the daily allowance, but 12
per cent received less than two-thirds. Results of dietary studies by other
workers (38, 44) indicated that ascorbic acid is the nutrient most likely to
be inadequate in the diet of preadolescents, calcium ranking second poor-
est. Thomas et al (36) upon analyzing both fall and spring diets of four
preadolescent children found ascorbic acid to be the nutrient which less
frequently met the recommended allowance. In studying older children,
9
14 to 16 years of age, Storvick et a I (32) likewise found ascorbic acid,
along with iron and calcium, to be the nutrient most often inadequate
in the diets. Less than two-thirds of the daily allowances were met by
the diets of 25 per cent of the children for ascorbic acid, 21 per cent for
iron, and 14 per cent for calcium.
TABLE 3. Classification of the Diets of 487 Children According to





Iron Value Thiamine Riboflavin Niacin
Ascorbic
Acid
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In the present study, 90 per cent of the children of all ages (Table
3) received more than two-thirds of the recommended daily allowance
of all nutrients except ascorbic acid. A larger percentage of children met
the protein allowance than that of any other nutrient. Eighty-five per
cent of the children met or exceeded the allowance, showing a superior
intake of protein to that of the children reported in other studies.
(32, 44)
.
The mean daily intake of calories and eight nutrients for the 487
children was calculated according to age and school (Tables 4-12) . The
schools are listed in decreasing order in regard to amount of nutrient in-
take, and the recommended allowance of the National Research Council
is given for comparison.
In viewing the mean calorie intake (Table 4) of the entire group
from each school, Plaquemine and Covington fall slightly below the
average National Research Council's allowance. The low calorie intake
of the ten and eleven year olds in both schools decreased the average for
the four ages.
The intake of protein (Table 5) was excellent. All age groups in
every school had a mean daily protein intake which exceeded the Na-
tional Research Council's recommendation of 70 grams for the oldest age
group included in the study. Mean daily calcium intakes (Table 6) for
all age groups ranged from 1.35 grams at Crescent to 1.06 grams at Bos-
sier. The children at Bossier and Plaquemine had mean daily calcium
intakes which were slightly less than that of the National Research
Council's allowance, but the children at the other schools had intakes
which exceeded the recommendations. Iron intake (Table 7) was very
good for the children in most schools. Plaquemine and Covington chil-
dren on the average had intakes slightly below the recommended allow-
ance owing to the poorer intake of the ten and eleven year olds.
The vitamin A intake (Table 8) of the total group was excellent
in all schools; however, the vitamin A intake of the Plaquemine ten and
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eleven year olds was considerably less than the allowance. Thiamine in-
takes (Table 9) were good in the majority of the schools, but again the
poorer intakes of the Plaquemine and Covington ten and eleven year
olds made the group's mean intake slightly less than the National Re-
search Council's allowance. Riboflavin and niacin intakes (Tables 10
and 11) were excellent in all schools. Ascorbic acid intake (Table 12)
was very good for the Crescent children but low for Covington and Pla-
quemine.
TABLE. 4. Mean Daily Calorie Intake of 487 Prealodescents
According to Age and School
Total Recommended
School No. of All Age N. R. C. Allowance
Subjects Ages 8 yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Calories
Gentilly
Terrace 111 2674 2796 2599 2686 2668 2000 2500
Crescent 70 2595 2495 2511 2585 2755
Woodlawn 51 2533 2676 2728 2347 2553
Highland 66 2361 2369 2334 2251 2464
Bossier 62 2317 2264 2255 2345 2375
Plaquemine 27 2160 2109 2151 2256 2204
Covington 100 2111 2285 2013 2043 2150
TABLE 5. Mean Daily Protein Intake of 487 Preadolescents
According to Age and School
Total Recommended
School No. of All Age N. R. C. Allowance
Subjects Ages 8 yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Grams
Gentilly
Terrace 111 99.0 99.4 98.4 103.3 96.2 60 70
Crescent 70 95.3 89.6 89.1 96.0 103.9
Woodlawn 51 94.0 91.8 101.3 92.2 87.8
Highland 66 87.7 85.6 86.8 83.9 93.8
Bossier 62 83.6 79.8 85.7 85.6 82.2
Covington 100 78.9 85.4 74.4 76.2 81.5
Plaquemine 27 75.3 76.3 78.9 70.4 71.4
TABLE 6. Mean Daily Calcium Intake of 487 Preadolescents
According to Age and School
Total Recommended
School No. of All Age N. R. C. Allowance
Subjects Ages g y^s. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Grams
Crescent 70 1.352 1.256 1.225 1.316 1.581
Gentilly
Terrace ni 1.270 1.425 1.286 1.269 1.170
Highland 66 1.259 1.340 1.332 1.098 1.154
Covington 100 1.167 1.138 1.122 1.111 1.132
Woodlawn 51 1.139 1.121 1.224 1.107 1.077
Bossier 62 1.094 1.014 1.110 1 . 1 68 1.036
Plaquemine 27 1.060 1.022 1.206 0.912 1.022
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TABLE 7. Mean Daily Iron Intake of 487 Preadolescents
According to Age and School
Total Recommended
School No. of All Age N, R. C. Allowance
Subjects Ages 8 yrs. 9 yrs, 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Crescent 70 13.5 12.5 12.5 12.9 15.8
Gentilly
Terrace 111 13.1 13.1 13.0 13.1 13.3
Woodlawn 51 12.5 12.5 13.6 11.7 12.0
Bossier 62 11.8 11.6 12.0 12.0 11.7
Highland 66 11.3 10.8 10.7 11.0 12.6
Plaquemine 27 10.6 11.1 10.8 10.0 10.2
Covington 100 10.2 10.5 9.6 9.8 10.8
TABLE 8. Mean Daily Vitamin A Intake of 487
According to Age and School
Preadolescents
Total Recommended
School No. of AH Age N. R. C. Allowance
Subjects Ages 8 yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Woodlawn 51 7i36 6334 7099
. U.
8051 6740 3500 4500
Gentilly
Terrace 111 6984 8338 7396 6310 6354
Bossier 62 6216 6434 5557 6570 5992
Highland 66 6198 6883 5348 5953 6460
Crescent 70 6064 6352 5515 6539 5495
Covington 100 5359 6083 5044 4803 5710
Plaquemine 27 4338 4391 5513 3203 3260
TABLE 9. Mean Daily Thiamine Intake of 487 Preadolescents
According to Age and School
Yqj^j Recommended
School No. of All ^ge N. R. C. Allowance
Subjects Ages g yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Mg.
Woodlawn 51 1.42 1.35 1.58 1.30 1.42
Gentilly
Terrace 111 1.38 1.40 1.38 1.38 1.37
Crescent 70 1.34 1.25 1.34 1.31 1.46
Bossier 62 1.26 1.16 1.32 1.28 1.25
Highland 66 1.21 1.22 1.19 1.15 1.26
Plaquemine 27 1.16 1.19 1.21 1.15 1.03
Covington 100 1.09 1.09 1.06 1.08 1.13
TABLE 10. Mean Daily Riboflavin Intake of 487 Preadolescents
According to Age and School
Yotal Recommended
School No. of All Age N. R. C. Allowance
Subjects Ages g yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Gentilly Mg.
Terrace 111 2.42 2.69 2.47 2.40 2.23
Crescent 70 2.36 2.26 2.11 2.36 2.63
Highland 66 2.23 2.27 2.25 2.14 2.24
Woodlawn 51 2.20 2.10 2.37 2.21 2.08
Covington 100 2.12 2.28 2.03 1.93 2.29
Bossier 62 2.01 1.94 1.94 2.14 1.95
Plaquemine 27 1.91 1.91 2.12 1.66 1.80
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TABLE 11. Mean Daily Niacin Intake of 487 Preadolescents According
to Age and School
Total Recommended
School No. of All Age N. R. C. Allowance
Subjects Ages g yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Mg.
Woodlawn 51 17.00 16.36 18.10 17.01 15.72
Gentilly
Terrace 111 16.50 16.03 16.34 17.77 16.28
Highland 06 14.77 14.10 13.56 13.45 17.54
Crescent 70 14.48 13.50 15.03 14.15 15.49
Bossier 62 . 13.85 13.32 14.79 13.97 13.38
Plaquemine 27 12.49 13.28 12.87 9.97 12.29
Covington 100 11.99 12.66 11.18 11.78 12.63
In viewing the average intake of each nutrient for all the children
in the various schools, the recommended allowances of the National Re-
search Council were met in most instances. It is interesting to note, how-
ever, that the mean nutrient intake was considerably better in some
schools than in others. The subjects from Gentilly Terrace and Crescent
were nearly always the two groups with the highest intake of each nu-
trient and the children of Plaquemine and Covington had the lowest
intake. Most important is that with the exception of ascorbic acid and
calorie intakes of the boys and girls in Plaquemine and Covington, the
children from every school probably had a mean nutrient intake which
was adequate. If the nutrients were singled out in each school for the
ten and eleven year olds, however, intake was not always adequate.
TABLE 12. Mean Daily Ascorbic Acid Intake of 487 Preadolescents According
to Age and School
Total Recommended N. R. C.
School No. of All Age Allowance
Subjects Ages g yrs. 9 yrs. 10 yrs. 11 yrs. 7-9 yrs. 10-12 yrs.
Mg.
Crescent 70 106 91 118 98 123
Gentilly
Terrace 111 88 108 84 78 87
Woodlawn 51 88 94 96 72 93
Bossier 62 74 79 86 68 70
Highland 66 71 85 67 64 66
Covington 100 66 69 68 60 68
Plaquemine 27 55 60 44 39 74
In the dietary study of these 487 preadolescents, less than ten per
cent of the children failed to meet two-thirds of the recommended daily
allowances for the various nutrients, with the exception of ascorbic acid.
Similar results were obtained by Young et al (44) and Storvick et al (32) .
These average findings for the entire group indicate a fairly good mean
nutrient intake; however, it is no criterion for judging the individual
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child. Besides nutrient intake, height-weight-age status, biochemical
values, and clinical findings are needed for assessing nutriture.
Height-Weight Status
Height and body weight were obtained for each of the children. The
same t}pe of springless platform scales were used throughout the exami-
nations. Two heavy marble bars were used for checking the imiformity
of the scales at the various schools. AVeights were taken without shoes
and clothing except for a weighing garment, and recorded in pounds
and ounces. The children were instructed to empty their bladder before
weighing, and weights were not taken sooner than one-half hour after
meals.
All weights were compared with the Baldwin-W^ood Tables (3) to
determine their deviation from the average weight for height and age
(Figure 3) . Of the total number of children including all age groups,
only 31 per cent came ^vithin the normal, zh 4 per cent, level of deviation
from the standard. Forty-eight per cent were more than 5 per cent under-
40
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MORE -19 -9 9 19 29 MORE
PER CENT WEIGHT DEVIATION
FIGURE 3: PERCENTAGE WEIGHT DEVIATION FROM NORMAL ACCORDING TO AGE.
weight, but of this percentage, less than 2 per cent were 20 per cent or
more from the standard. Twenty-two per cent were more than 5 per cent
over^veight. Of this percentage, 4 per cent were 30 per cent or more
overweight. The eight and nine )ear olds had a larger percentage of
cases in the normal ^veight range than did the ten and eleven year olds.
No outstanding differences in percentage of overweight and underweight
cases occurred between eight, nine, ten, and eleven year olds.
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FIGURE 4
PER CENT DEVIATION
PERCENTAGE WEIGHT DEVIATION ACCORDING TO SEX.
(Figure 4) . Both boys and girls tended to weigh less than the standard;
hoAvever, a greater number o£ boys than girls were in the normal range,
36 and 25 per cent, respectively. A greater percentage o£ girls than boys
-20 OR -10 TO -5 TO
MORE -19 -9
PER GENT WEIGHT DEVIATION




were underweight as well as overweight. 0£ the four age groups, fewer
cases of either sex of eight year olds appeared in the extreme overweight
or underweight levels than did the nine, ten, or eleven year olds.
Percentage weight deviations were calculated for all subjects accord-
ing to schools (Figure 5) . In every school, more of the children were
underweight than normal or overweight. Covington and Woodlawn,
however, had the greatest percentage of underweight children, with 62
and 56 per cent, respectively. Plaquemine with 22 per cent and Coving-
ton with 23 per cent had the fewest children in the normal range. Gen-
tilly Terrace had the greatest percentage of children who were more than
20 per cent overweight.
Individual calorie intake and weight deviation of each subject were
correlated A positive correlation coefficient of 0.17 was found. Al-
though so small as to be of little or no practical importance, this cor-
80i
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PER CENT DEVIATION
FIGURE 6: PERCENTAGE HEIGHT DEVIATION FROM BALDWIN-WOOO
AGE -HEIGHT STANDARDS.
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relation was statistically significant at the .01 level. The children were
also classified according to age and weight deviation with mean daily
calorie intake. No consistent trend was noted. For adults, there is a
definite relationship between body weight and calorie needs, but for pre-
adolescent children the calorie needs for growth are not necessarily re-
lated to the body size at the moment (14) . An undersized child may
need relatively more calories than is indicated by size alone if he is to
achieve a better rate of growth and eventually attain the proper size.
Stature was measured to the nearest tenth of a centimeter using the
Iowa Child Welfare Research Station measuring scale. The height of
each child was compared with the Baldwin-Wood Standard for height,
weight, and age (3) to determine the level of deviation. For these age
groups, the heights given in the Baldwin-Wood Table are the same for
both sexes (Figure 6) . According to this standard, 70 per cent of the
487 children were within the normal, ±'4 per cent, level of deviation.
Approximately 16 per cent were 5 to 20 per cent less than the standard,
and approximately 14 per cent measured 5 to 20 per cent higher than
the standard.
Although there is no appreciable difference in height for girls re-
ported in the Baldwin-Wood and Meredith-Boynton (26, 8) standards,
height for boys is considerably greater in the Meredith standards. From
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Iowa City from birth to eighteen years of age, Meredith (26) and Boyn-
ton (8) concluded that boys are taller than girls from three months to
ten years. The heights of the 246 boys and 241 girls in the present study
were thus compared with these standards (Figure 7) . Including all ages,
52 per cent of the boys were of normal height. Except for one case, the
remaining 48 per cent measured 5 to 19 per cent less than the standard.
Of the total number of girls, 66 per cent were of normal height. Equal
numbers, 16 per cent, were from 5 to 19 per cent above and below the
standard.
Biochemical Analyses
Hemoglobin, serum vitamin A, serum carotene, and serum ascorbic
acid were determined for preadolescent children using the microchemical
techniques developed by Bessey and Lowry (4) .
Free-flowing blood was obtained by finger-puncture with a Bard-
Parker blade. Samples for hemoglobin determinations were diluted with
0.2 per cent ammonium hydroxide, mixed, and placed immediately in
an ice chest for transportation to the laboratory. The blood for the other
analyses was collected in 3 mm. capillary tubes, sealed with Pyseal, re-
frigerated, and transported to the laboratory.
The analysis for hemoglobin was completed within two to nine
hours after the blood samples were taken. The capillary tubes were
centrifuged within two to nine hours after the blood was obtained, and
the serum for the vitamin A and carotene analyses was frozen until the
determinations could be completed (2 to 3 days) . Samples for ascorbic
acid analysis were stored overnight under refrigeration in the form of the
supernatant obtained from trichloroacetic acid precipitation.
Determinations were made of all four blood constituents at a one-
week interval for 351 of the 487 children. For all 487 children, the ascor-
bic acid value reported is an average of two determinations, both being
done in duplicate and each of two technicians analyzing one of the dup-
licates. Analyses for the other blood constituents were repeated for 351
of the children and an average of the values of both determinations is
reported. For the remaining 136 subjects, the values are based on a
single determination and the values reported represent an average of
duplicates whenever the quantity of blood obtained permitted duplica-
tion. Throughout the study the same technician made all hemoglobin
analyses, and another technician made all vitamin A and carotene
analyses.
Hemoglobin was determined as alkaline hematin (Lowry, 19) read-
ing the samples at 541 mu in a Beckman Spectrophotometer. Serum
vitamin A and serum carotene were determined according to the method
of Bessey, Lowry, Brock, and Lopez (6) . The vitamin A was determined
by measurement of the absorption at 328 mu before and after irradiation
with ultraviolet light of 310-400 mu; and the carotene was determined
by measurement of the absorption at 460 millimicrons. Serum ascorbic
acid was analyzed by the method of Lowry, Lopez, and Bessey (20) as
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modified by Bessey, Lowry, and Brock (5) . This method is a micro-
adaptation of the Roe and Kuether (29) dinitrophenylhydrazine proce-
dure for determining total ascorbic acid.
Hemoglobin—The hemoglobin values ranged from 9 to 15 gm. per
cent with a mean value of 12.8 ± 0.99 per cent (Table 13) . The means
ranged from 12.5 gm. per cent for the eight year olds to 13.0 gm. per cent
for the eleven year olds, and ranged among schools from 12.1 gm. per cent
at Woodlawn to 13.4 gm. per cent at Crescent. The difference between
the means of either the age groups or the schools is so slight that it is of
no practical importance. Classified according to the Bessey and Lowry
levels of nutrition (Table 16) , over 50 per cent of the nine, ten and
TAB.LE 13. Range and Mean Values for Blood Hemogloljin of 487
Preadolescent Children Classified According to Age and School
No. of Hemoglobin, gm. %
Subjects Mean StJ. Dev. Range
Total 487 12.8 0.99 9.4-15.2
Age: 8 110 12.5 0.99 9.4-14.8
9 123 12.9 0.90 10.2-15.1
10 132 12.8 1.00 10.3-15.2
11 122 13.0 0.99 10.2-15.0
School:
Crescent 70 13.4 0.70 11.8-15.2
Plaquemine 27 13.0 0.91 10.1-14.2
Covington 100 13.0 0.82 10.2-15.0
Highland 66 12.3 0.82 10.2-14.0
Woodlawn 51 12.1 0.84 10.4-14.0
Gentilly
Terrace 111 12.8 0.87 10.6-15.0
Bossier 62 12.8 1.40 9.4-15.2
eleven years olds had hemoglobin values which were "good," 12 gm.
per cent of hemoglobin or above. Thirty-five per cent of the eight year
olds met this standard.
There is no accepted standard of normalcy for hemoglobin values
for children of this age. The standard of 13 gm. per cent as suggested by
Bessey and Lowry is probably high. Pett and Ogilvie (28) and Metcoff
et al (25) considered 12 gm. per cent and above as adequate, and as
judged by this standard slightly over 80 per cent of the children in this
study had adequate hemoglobin levels. On this basis, therefore, it would
appear that a minimum number of the children studied were either
borderline or deficient in regard to hemoglobin.
When compared to other studies, similar percentages of Louisiana
children fell within the various hemoglobin levels as did those reported
by Williams (39) and McBee (23), Table 17. Fewer of the Louisiana
children ranked in the highest level than did those studied by Kaucher
(17) or Storvick (33), but both of these latter studies included older
children, which may account for higher hemoglobin levels. Velat (38)
showed a much smaller percentage of children with hemoglobin values
of 13 gm. per cent and above than found in this group of Louisiana
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children. Only 4 per cent of the children had hemoglobin values below
11 gm. per cent, which compares quite closely to the 1 to 6 per cent
reported (38, 17, 33, 39, 23) .
Vitamin A and Carotene—Serum vitamin A values ranged from 0 to
91 meg. per cent, with a mean value of 38 ± 10 meg. per cent (Table
14) . Serum carotene ranged from 23 to 414 meg. per cent, averaging 124
± 45 meg. per cent.
As with the hemoglobin values, the differences between the means
of serum vitamin A and serum carotene for the age groups and the
schools is of no practical importance. Among the age groups the means
for serum vitamin A ranged from 36 meg. per cent for the eight year olds
to 39 meg. per cent for the nine year olds, and the serum carotene values
from 114 meg. per cent for the ten year olds to 135 meg. per cent for
the nine year olds. Among schools the children at Bossier had the low-
est mean serum vitamin A value of 33 meg. per cent and children at
Highland the highest with 41 meg. per cent. Mean serum carotene
values ranged from 106 meg. per cent at Covington to 151 meg. per cent
at Highland.
TABLE 14. Range and Mean Values for Serum Vitamin A and Serum Carotene of
487 Preadolescent Children Classified According to Age and School
Serum Vitamin A, meg. % Serum Carotene, meg. %
No. of Mean Std. Range Mean Std. xvaiiye
Subjects Dev. Dev.
Total 487 37.9 10.2 0.0-91.1 124 45 23-414
Age: 8 110 35.9 8.9 16.4-65.6 127 50 23-414
9 123 39.1 7.6 15.6-91.1 135 47 52-331
10 132 37.1 10.2 3.6-78.6 114 49 45-216
11 122 38,4 10.9 0.0-73.4 122 43 49-232
School:
Crescent 70 39.9 13.0 15.6-78.6 124 35 70-216
Plaquemine 27 37.9 10.7 3.6-56.3 119 35 60-196
Covington 100 39.0 4.4 17.4-58.7 106 32 51-212
Highland 66 41.1 8.1 25.0-60.0 151 35 74-217
Woodlawn 51 34.3 8.7 22.4-63.2 139 19 41-414
Gentilly
Terrace 111 37.2 10.2 16.4-91.1 128 45 23-290
Bossier 62 32.7 10.4 0.0-49.2 111 43 45-265
Classified into levels of nutrition, 79 per cent of the children rated
"good" (30 meg. per cent and above) for serum vitamin A and 45 per
cent rated "good" (125 meg. per cent and above) for serum carotene
(Table 16) . For both of these nutrients there was found a greater per-
centage in this group and fewer in the "poor" group than was reported
in the studies reviewed (38, 29, 33, 39) . Since the importance of serum
carotene in the blood has not as yet been clearly defined, the lower per-
centage meeting the "good" level for serum carotene as compared with the
percentage meeting the "good" level for serum vitamin A may not in it-
self be an indication of poor nutrition.
A statistically significant positive correlation coefficient of 0.36 was
observed between the values for serum vitamin A and serum carotene.
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Over 45 per cent of all the subjects had serum carotene values of 125
meg. per cent or above, and 88 per cent of these, or 40 per cent of the
total number of subjects, also had serum vitamin A values of 30 meg.
per cent or above. Likewise, of the 386 subjects which had serum vitamin
A values of 30 meg. or above, only 27 cases, or 6 per cent of the total
number of subjects, had serum carotene values below 75 meg. per cent.
Because of the conflicting reports in the literature concerning the re-
lationship of these two blood constituents, more work is necessary before
it can be definitely stated whether this apparent correlation is real
or merely due to chance alone.
Ascorbic Acid—Serum ascorbic acid values ranged from 0.1 to 2.4
mg. per cent, with a mean value of 0.8 ± 0.5 mg. per cent (Table 15).
No difference was found between the averages for the age groups. The
children in Plaquemine, Covington, Woodlawn, and Bossier had lower
ascorbic acid values than the children in Crescent, Highland, and Gen-
tilly Terrace, with Covington having the lowest value and Crescent the
highest. The children at Crescent school regularly received grapefruit
juice, and in most cases had consumed some just prior to the time blood
samples were taken. This probably at least partially explains the higher
mean value for these children.
Table 16 shows that 54 per cent of the children were classified as
"good," having serum ascorbic acid levels of 0.6 mg. per cent and above.
Although the percentage of subjects in the "good" range compares quite
favorably with the other nutrients, a much larger proportion of subjects
,(30 per cent) had values of serum ascorbic acid in the "poor" range, than
for any of the other three constituents. Moyer (27) , Storvick (33) and
Williams (39) , all reported greater percentages of children in the "good"
range, and proportionately fewer in the "poor" group. Velat et al (38)
obtained data quite comparable to this study, with about 50 per cent
of the subjects within the "good" range and 29 per cent classed as "poor"
(Table 17)
.
TABLE 15. Range and Mean Values for Serum Ascorbic Acid of 487
Preadolescents Classified According to Age and School
No. of Serum Ascorbic Acid, mg. %
Subjects Mean Std. Dev. Range
Total 487 0.8 0.5 0.1-2.4
Age: 8 110 0.7 0.1 0.1-2.2
9 123 0.8 0.5 0.1-2.4
10 132 0.8 0 5 0.1-2.2
11 122 0.8 0,5 0.1-2.2
School:
Crescent 70 1.3 0.5 0.1-2.2
Plaquemine 27 0.6 0.5 0.2-2.1
Covington 100 0.5 0.4 0.1-1.8
Highland 66 1.0 0.5 0.2-1.3
Woodlawn 51 0.6 0.3 0.2-1.3
Gentilly
Terrace 111 0.9 0.5 0.1-2.4






































































































































































































































































































































































































































































































In the entire group of 487 children, 45 per cent or more met the
"good" level for each of the four biochemical measurements. With the
exception of serum ascorbic acid, just a small percentage of children
were in the "poor" level. For hemoglobin, only 4 per cent were in this
group, 2 per cent for serum vitamin A, and 12 per cent for serum caro-
tene. Thirty per cent of the children were classed as "poor" in regard
to serum ascorbic acid.
Clinical Observations
Observations were made by the examining physicians for lesions of
the exposed parts of the body, including the mouth, which have been at-
tributed to nutritional deficiencies. The criteria of abnormality used
were those set up by Dr. Goldsmith for use in assessing nutritional status.
The lesions were recorded as to degree of severity: none, slight, moderate,
and marked. Table 18 gives the percentages of the 487 children with
these clinical manifestations in their various degrees of severity.
It is recognized that physical signs of malnutrition may be non-
specific. Absence of any one of several nutritional factors may cause the
same clinical lesion, or a similar change may result from injury or dis-
ease unrelated to nutritive failure. Conservative interpretation of data
is essential because normal variability is so great and clinical examina-
tions are extremely subjective.
Hair, staring—Dry, coarse, and lustreless hair is a common accom-
paniment of malnutrition. Oftentimes in man, however, its recognition
is made difficult because of differences in care of the hair, as in shampoo-
ing, use of hair lotions, and brushing. Staring hair was found in only
6 per cent of these preadolescent children.
Skin, facial—Of the manifestations of the facial skin, nasolabial
seborrhea was most prevalent, occurring in 18 per cent of the cases. Fol-
liculosis, which is probably related to vitamin A deficiency, was recorded
in 7 per cent of the examinations. Less than 4 per cent of the children
had other facial manifestations.
Skin, general—Follicular keratosis, bluish-red mottling, and dryness
and scaling were the most prevalent general skin lesions. More than 20
per cent of the children had follicular keratosis and bluish-red mottling
of the skin. Dryness and scaling of the skin was noticed in 12 per cent
of the children. Vitamin A deficiency is usually associated with these
lesions.
Eyes—Marked abnormalities of the eyes were not observed in these
preadolescent children. Thickened conjunctiva and conjunctival in-
jection were the two lesions most prevalent, with more than 15 per cent
of the children having each lesion. Circumcorneal injection was present
in five per cent of the cases. The cause of thickened conjunctiva is un-
known, but in 1944 in Newfoundland a significant correlation was dem-
onstrated in the five to ten year age group between serum vitamin A
and this lesion. Sydenstricker et al (35) have stated that circumcorneal
injection is the earliest and most common sign of riboflavin deficiency.
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TABLE 18. Clinical Manifestations of Nutrient Deficiencies
for 487 Louisiana Boys and Girls
Signs and. Symptoms Degree of Severity
None Slight Moderate Marked
% /c /o /o
Hair, Staring 93.6 5.5 0.4 0.4
Skin, Facial:
Seborrhea nasolabial 81.5 17.2 1.2 0.0
Seborrhea, other 96.9 2.7 0.2 0.2
Folliculosis 92.8 6.6 0.2 0.4
Acne 96.7 2.9 0.4 0.0
Dryness 99.8 0.2 0.0 0.0
Pallor 98.4 1.6 0.0 0.0
Skin, General:
Dryness & scaling 0/. / 11.
y
0.4 0.0
Crackled skin 99.6 0.4 0.0 0.0
Follicular keratosis 75.9 19.7 3.5 0.8
Perifolliculosis 97.1 2.7 0.2 0.0
Acniform eruption 99.8 0.2 0.0 0.0
Thick. Pign. pressure points 95.1 4.7 0.2 0.0
Purpura and Petechia 99.8 0.2 0.0 0.0
Pellagraform dermatitis 99.6 0.4 0.0 0.0
Bluish red mottling 78.9 16.2 4.5 0.4
Eyes:
Photophobia 99.2 0.8 0.0 0.0
Blapharitis 97.7 2.3 0.0 0.0
Follicular conjunctivitis 96.1 3.9 0.0 0.0
Thickened conjunctiva 84.2 13.8 2.1 0.0
Conjunctival injection 84.8 14.2 1.0 0.0
Circumcorneal injection 95.1 4- 7 U.U
Lips and Mouth:
Angular lesions 98.2 1.2 0.6 0.0
Angular scars 93.2 6.2 0.4 0.2
Cheilosis 67.8 24.8 4.9 2.5
Pallor 98.9 1.0 0.2 0.0
Ulcers of the mouth 99.6 0.4 0.0 0.0
Tongue:
Papillary hypertrophy 59.8 31.4 8.2 0.6
Papillary atrophy 89.7 9.4 0.8 0.0
Patchy denuded areas 98.9 0.8 0.0 0.2
Red tip or sides 72.3 24.4 3.3 0.0
Purplish or magenta 96.7 3.1 0.2 0.0
Fissures 94.9 3.7 1.0 0.4
Serrations or swellings 99.8 0.2 0.0 0.0
Erosions or ulcers 99.6 0.4 0.0 U.U
Gums:
Marginal redness 85.4 10.9 3.5 0.2
Marginal swelling 75.9 21.4 2.7 0.0
Atrophy of papillae 99.6 0.2 0.2 0.0
Recession with debris 82.1 14.4 3.3 0.2
Bleeding 97.9 1.6 0.2 0.2
Thyroid:
Enlarged 98.4 1.6 0.0 0.0
Continued
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TABLE 18. Clinical Manifestations of Nutrient Deficiencies for 487 Louisiana
Boys and Girls (continued)
Degree of Severity
None Slight Moderate Marked
% % % %
Skeletal:
T^Tonta.! or parietal bosses 72.5 17.0 9.9 0.6
Protrubera'it abcLoiiien 69.8 22.8 7.2 0.2
Harrison *s groove 87.7 11.3 1.0 0.0
Ivnoclc knees 75.6 16.8 6.6 1.0
Bowlegs 94.7 3.9 1.4 0.0
Enlarged wrists 99.6 0.4 0.0 0.0
Enl. costochondral junctions 87.5 11.1 1.4 0.0
Flaring ribs 77.8 18.5 3.5 0.2
Winged scapula 34.7 27.5 25.5 12.3
Deformities of the sternum 97.7 1.8 0.4 0.0
Poor posture 77.5 22.5 0.0 0.0
Neuromuscular:
Calf tenderness 99.8 0.2 0.0 0.0





0 t 0 0 / 8 or more
Teeth:
Carious 44.1 14.6 11.7 10.3 8.0 5.7 2.9 2.1 0.6
Filled 54.4 10.1 10.3 8.8 6.2 3.1 5.3 0.4 1.4
Missing 64.3 13.9 10.7 4.7 3.9 1.2 0.6 0.0 0.6
Lips and mouth—Angular lesions, angular scars, and cheilosis have
been produced experimentally in man from a riboflavin deficient diet.
Two per cent of the preadolescents had angular lesions and 7 per cent
had angular scars. The prevalence of cheilosis was greater; 3 per cent
of the children had marked cheilosis, 5 per cent moderate, and 25 per
cent slight. The high percentage of cheilosis in the mild grade is ques-
tioned because of the ease with which it may be confused with ordinary
chapping of the lips.
Tongue—Observations were made for linqual lesions corresponding
to those which develop on patients suffering from a deficiency of niacin.
Papillary hypertrophy was noted in 40 per cent of the examinations and
papillary atrophy in 10 per cent. The tongue had a red tip or sides in 28
per cent and fissures in 5 per cent of the cases.
Gums—Certain lesions of the gums which have been attributed to
ascorbic acid deficiency were noted. Marginal redness and recession of
the gums were each found in 15 per cent of the children, and marginal
swelling was observed in 24 per cent of the cases.
Thyroid—Enlarged thyroids were found in only 2 per cent of the
children. This result was anticipated since the presence of goiter has
been reported as characteristically low in Louisiana and other coastal
areas.
Skeletal—Signs of early malnutrition were apparent among a large
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percentage of the children. Evidence of past rickets in mild or major
form was indicated by the fact that 27 per cent of the children had
frontal or parietal bosses, 30 per cent had protruberant abdomens, 12 per
cent Harrison's groove, and 22 per cent flaring ribs. Malformations of
the skeletal structure of the legs was shown by the prevalence of knock
knees and bowlegs, 24 per cent and 5 per cent, respectively. Winged
scapula, the most prevalent skeletal abnormality, was found in 65 per
cent of the cases. This condition might have resulted from two things,
rickets and/or poor posture. Poor posture was recorded for 23 per cent
of 417 of the children. Posture was not recorded at Crescent, but the
medical staff later commented regarding the extremely poor posture of
these children.
Neuromuscular—Calf-tenderness, the neuromuscular symptom ob-
served, was found very infrequently. Only 0.2 per cent of the children
had this sign.
Teeth—There was a high incidence of carious, filled, and missing
teeth among these preadolescent children. Fifty-six per cent of the chil-
dren had 1 or more carious teeth and 1 per cent had 8 or more. Forty-
six per cent of the children had 1 or more filled teeth and 5 per cent had
as many as 6. Thirty-six per cent of the children had 1 or more missing
teeth and 1 per cent had 8 or more. No distinction was made, how-
ever, between deciduous and permanent teeth. It would be expected
that for children of this age most of the missing teeth would be deciduous.
The percentage of children with each clinical manifestation was
grouped according to age. No differences were observed among the eight,
nine, ten, and eleven year olds regarding the prevalence of any of the
clinical manifestations.
Percentage distribution for each clinical manifestation according to
school showed considerable differences between schools, but no consis-
tent trend was noted. General skin lesions, dryness and scaling, were ob-
served in 29 per cent of the Bossier children, 18 per cent of the Gentilly
Terrace children and 15 per cent of the Crescent children. These mani-
festations were less prevalent in other schools. With the exception of
Highland, the percentage of children who had follicular keratosis ranged
from 15 per cent at Woodlawn to 41 per cent at Plaquemine. Five per
cent of the Highland children had this symptom. Incidence of bluish-
red mottling was high, 22 to 43 per cent, at all schools except Highland
and Woodlawn. Less than 6 per cent of the children of these two schools
exhibited this clinical sign.
Follicular conjunctivitis was found to the largest extent among the
children at Plaquemine and Crescent, 22 and 16 per cent, respectively.
Thickened conjunctiva was observed in 34 per cent of the Covington
children, 33 per cent of the Crescent children, and 30 per cent of the
Plaquemine children. From 20 to 25 per cent of the children at Crescent,
Plaquemine, Covington, and Woodlawn had conjunctival injection. Six-
teen per cent of the Crescent children had circumcorneal injection.
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The general skin and eye lesions which have been most prevalent in
certain schools are usually associated with vitamin A deficiency. It is
noteworthy that Plaquemine, the school with the lowest vitamin A diet-
ary intake, had high* percentages of children who exhibited multiple
lesions generally associated with vitamin A deficiency, namely, follicular
keratosis, bluish-red mottling, follicular conjunctivitis, thickened con-
junctiva, and conjunctival injection. Particularly low were the intakes
of the ten and eleven year old children from this school which averaged
approximately 1000 1. U. vitamin A below the recommended allowance.
Certain lesions of the skin and mouth generally attributed to vita-
min B complex deficiencies were prevalent in many of the schools.
Cheilosis, the most prevalent of the skin and mouth lesions, was observed
in more than 20 per cent of the children at every school. Seventy-three
per cent of the Bossier children had this manifestation, as did more than
40 per cent of the Plaquemine and Crescent children. This lesion could
easily have been confused with chapped lips, however, because the
children were examined during cold weather. All schools, except Plaque-
mine, showed a prevalence of 10 per cent or more of nasolabial seborrhea.
Highland and Woodlawn had the highest incidence with 27 per cent of
the children exhibiting this skin change. The most prevalent lingual
lesion was papillary hypertrophy. With the exception of Plaquemine,
more than 30 per cent of the children at every school had this manifes-
tation. Fifty per cent of the children at Bossier had tongues with a red
tip and/or sides, and except for Plaquemine this symptom occurred in
more than 20 per cent of the children of all schools.
Gum changes were much more prevalent in some schools than in
others. Twenty-nine per cent of the Crescent children and 22 per cent
of the Covington children had marginal redness. Prevalence in other
schools did not exceed 15 per cent. Marginal swelling was observed in 47
per cent of the Crescent children, 35 per cent of those at Covington, and
26 per cent at Plaquemine. At other schools the percentage ranged from
10 to 20. Thirty-two per cent of the Bossier children, 30 per cent of the
Crescent children, and 21 per cent of the Covington children had gum
recessions. Fifteen per cent or less of the children in the other schools
exhibited this clinical symptom.
These high incidences of gum manifestations in certain schools, such
as Crescent and Covington, would probably indicate a deficiency of
ascorbic acid. The ascorbic acid intake and blood ascorbic acid values
of the Crescent children were very good because of the grapefruit juice
which the children received at school. It had been stated that the diets
of these children had previously been low in ascorbic acid. The in-
creased intake of the vitamin in grapefruit juice had not been for a long
enough period of time to relieve the clinical symptoms of deficiency.
Blood values of this nutrient, however, increase very rapidly after sup-
plementation.
Wide variations existed among the schools in regard to the percent-
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age of children with carious, filled, and missing teeth. Lack of dental
attention was evident in certain schools, especially Crescent and Pla-
quemine, as seen from the high percentages of carious teeth and the low
percentages of filled teeth. At present, lack of sufficient knowledge makes
it impossible to assess the extent to which dietary habits are responsible
for tooth decay (11, 12) .
Skeletal abnormalities were prevalent in all schools; yet there were
wide variations among the schools. Bossier always ranked first or second,
and Crescent was one of the first three schools having the greatest percent-
age of children with each manifestation. Highland had the smallest per-
centage of children exhibiting skeletal signs of early malnutrition.
Interrelationships of Measurements
In evaluating nutritional status, correlation coefficients were cal-
culated to determine relationships between dietary intakes, biochemical
tests, and clinical signs and symptoms. Negative correlations resulted in
the computations involving clinical data since dietary intakes and blood
levels are actual values whereas 0, 1, 2, and 3 were used to represent in-
creasing clinical sign of the deficiency.
Hemoglobin showed a highly significant correlation coefficient of
0.64 with iron intake. When correlated with the protein intake the
coefficient was 0.03, which was not significant.
Vitamnn A value of the diet was correlated with the serum vitamin
A, serum carotene, and serum ascorbic acid. The clinical evaluation of
bluish-red mottling of the skin; follicular conjunctivitis and thickened
conjunctiva of the eyes; and combined evaluation of dryness and scaling,
follicular keratosis and follicular conjunctivitis, and thickened conjunc-
tiva were each correlated with the dietary vitamin A value, serum vitamin
A, and serum carotene.
Vitamin A value of the diet appeared to be related to the serum
vitamin A, with a statistically significant correlation coefficient of 0.77. A
correlation coefficient of 0.14 was found between the vitamin A value of
the diet and serum carotene; and a coefficient of 0.25 was found between
the vitamin A value of the diet and serum ascorbic acid. Although statis-
tically significant, these latter correlations are of little or no practical
importance.
No correlation was found between bluish-red mottling of the skin;
follicular conjunctivitis and thickened conjunctiva; and the combined
symptoms of dryness and scaling of the skin, follicular keratosis, follicular
conjunctivitis, and thickened conjunctiva, and vitamin A value of the
diet.
Though the correlations are too low to be of practical importance,
with decreased serum vitamin A and serum carotene there was a statis-
tically significant increase in the appearance of bluish-red mottling as
shown by correlation coefficients of -0.14 with serum vitamin A and -0.13
with serum carotene. No correlation was found between the other
symptoms that have been associated with vitamin A deficiency and the
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vitamin A and carotene blood values. Adamson et al (1) in a New-
foundland survey found a significant correlation between serum vitamin
A levels and excess tissue in the conjunctivae in children six to ten years
of age; however, no correlation was observed between other physical signs
and the concentration of vitamin A in the serum. Krause et al (18)
found no difference in vitamin A concentration in the blood of children
with and without follicular keratosis, but carotene values were lower
when folliculosis was present. Numerous other studies have failed to
show any correlation between the level of vitamin A in the blood and
thickening of the conjunctiva (18, 31, 34) and other presumed physical
evidences of vitamin A deficiency (42)
.
A statistically significant correlation coefficient of 0.45 was shown
between the ascorbic acid intake and serum ascorbic acid values. When
the data for the Crescent children were omitted from the study, a
statistically significant correlation coefficient of 0.41 was found between
the ascorbic acid intake and serum ascorbic acid levels (9)
.
For the entire group of 487 children there was no correlation be-
tween the clinical evaluation of the gum changes of marginal redness and
bleeding, and either the ascorbic acid intake or serum ascorbic acid. This
lack of any relationship between gum changes and ascorbic acid intake
or ascorbic acid blood levels confirms previous reports (10, 13, 16, 19)
on the nonspecificity of these clinical manifestations. If the data from
Crescent are omitted, however, a positive association exists between the
serum levels of ascorbic acid and the gum changes (9) . The omission
of the Crescent data is believed to be valid because these children were
given extra quantities of grapefruit juice in the morning shortly before
blood samples were taken; and, under these circumstances, the serum
ascorbic acid levels were not indicative of their true ascorbic acid status.
Decreased riboflavin intake appeared to be related to increased mani-
festation of angular lesions and scars of the lips with a correlation co-
efficient of -0.12. Likewise statistically significant at the .01 level but of
little or no practical importance was the association of riboflavin intake
with the combined symptoms of angular lesions and scars, cheilosis,
papillary changes, patchy denuded areas, and purplish and magenta
tongues, and seborrhea and folliculosis with a correlation coefficient of
-0.20. None of these latter symptoms singly correlated with riboflavin in-
take.
No significant correlations were observed between niacin intake and
angular lesions and scars of the lips, or between papillary changes and
patchy denuded areas and red tips and sides of the tongue, or between
these symptoms combined.
Low but statistically significant correlations were observed between
decreased protein intake and occurrence of angular lesions and scars of
the lip, and papillary hypertrophy or atrophy and patchy denuded areas
of the tongue. The coefficients were -0.12 and -0.26, respectively.
Many of these clinical signs and symptoms have been reported to
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occur as a result of deficiencies, but owing to the subjective means of
measurement they appear to be unreliable means for detecting sub.
clinical deficiencies of any single nutrient (24, 34, 40, 41)
.
SUMMARY
A survey of 487 Louisiana school children between the ages of eight
and eleven was conducted to determine their dietary intakes and their
nutritional status in regard to height and weight, blood nutrient levels,
and clinical manifestations of nutritional deficiencies.
Forty-three per cent of the children had calorie intakes greater than
10 per cent above the National Research Council's allowance. Twenty-
nine per cent of the children met the allowance within 10 per cent.
Twenty-eight per cent consumed less than 90 per cent of the allowance
for calories.
More than 60 per cent of the children met the recommended al-
lowance for all nutrients except ascorbic acid. With the exception of
ascorbic acid, less than 10 per cent failed to meet two-thirds of the
allowances. Generally, fewer of the ten and eleven year olds met the al-
lowances than did the eight and nine year olds.
Thirty-one per cent of the children were of normal weight, 48 per
cent were more than 5 per cent underweight, and 22 per cent were more
than 5 per cent overweight.
According to Baldwin-Wood age-height standards, 70 per cent of
the children were normal, 16 per cent shorter, and 14 per cent were
taller than normal. Compared to the Meredith standards for boys, about
one-half of the boys were below standard height. There was no difference
between these two standards in regard to height for girls.
Ninety-five per cent of the children had hemoglobin values of 11
gm. per cent or above, and of these, 48 per cent were above 13 gm. per
cent. Serum vitamin A was above 20 meg. per cent in 95 per cent of
the children; 79 per cent were above 30 meg. per cent. Serum carotene in
89 per cent of the children was above 75 meg. per cent, with 45 per
cent above 125 meg. per cent. Seventy per cent of the children had
ascorbic acid serum levels of 0.4 mg. per cent or above, and of these,
54 per cent were above 0.6 mg. per cent.
Clinical manifestations which occurred to the extent of 20 per cent
or more of the children were: follicular keratosis and bluish-red mottlina^
of the skin; cheilosis, papillary hypertrophy and red tip or sides of the
tongue; marginal swelling of the gums; and the skeletal changes of
frontal or parietal bosses, protruberant abdomen, knock knees, flaring
ribs, winged scapula, and poor posture.
There was a direct relationship between the vitamin A value intake
and the serum levels of vitamin A and carotene; and between the ascorb-
ic acid intake and serum ascorbic acid. A significant positive correlation
was observed between iron intake and hemoglobin concentration. Less
clear cut was the relationship between the clinical manifestations and
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the nutrient intakes or blood levels. In some instances these correla-
tions were significant statistically, but more often they were not.
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